Fighting behaviour in adult male copperheads, Agkistrodon contortrix (Serpentes, Viperidae), was investigated in the laboratory to assess the relative importance of body size and type of agonistic experience as determinants of dominance and mating success. Seven experiments were conducted. In each experiment, trials were run using two adult males and one female in a large arena. The first experiment tested the influence of body size. All males tested had no recent fighting experience for 6-12 months, and one male of each pair was 8-10% longer in snout-vent length and had greater mass. In all cases, larger males won fights and were first to locate, court and guard females; thus, larger snout-vent length was an important determinant of fighting success and priority of access to potential mates. Males with either winning or losing experience from the first experiment were used in six subsequent experiments on the relative importance of snout-vent length and agonistic experience in attaining dominance and mating success. Losing experience had a greater effect than snout-vent length on subsequent fighting success and gaining priority of access to females. Winning experience, in contrast, did not increase the probability of winning subsequent fights; however, winners appeared more excitable and none deferred from challenges of other males. The asymmetry in effects of single experiences of victory and defeat is consistent with studies on other vertebrates and supports the hypothesis that losing fights in males negatively affects behaviour directly related to their fitness.
Abstract.
Fighting behaviour in adult male copperheads, Agkistrodon contortrix (Serpentes, Viperidae), was investigated in the laboratory to assess the relative importance of body size and type of agonistic experience as determinants of dominance and mating success. Seven experiments were conducted. In each experiment, trials were run using two adult males and one female in a large arena. The first experiment tested the influence of body size. All males tested had no recent fighting experience for 6-12 months, and one male of each pair was 8-10% longer in snout-vent length and had greater mass. In all cases, larger males won fights and were first to locate, court and guard females; thus, larger snout-vent length was an important determinant of fighting success and priority of access to potential mates. Males with either winning or losing experience from the first experiment were used in six subsequent experiments on the relative importance of snout-vent length and agonistic experience in attaining dominance and mating success. Losing experience had a greater effect than snout-vent length on subsequent fighting success and gaining priority of access to females. Winning experience, in contrast, did not increase the probability of winning subsequent fights; however, winners appeared more excitable and none deferred from challenges of other males. The asymmetry in effects of single experiences of victory and defeat is consistent with studies on other vertebrates and supports the hypothesis that losing fights in males negatively affects behaviour directly related to their fitness. 1997 The Association for the Study of Animal Behaviour Darwin (1859, 1871) was first to establish that fighting can be a sexually dimorphic character restricted to males and a potent force of intrasexual selection. The relationship between intraspecific male fighting and sexual selection has subsequently received wide attention from both theorists and empiricists (Bradbury & Andersson 1987; Andersson 1994) . We still nevertheless lack a comprehensive understanding of the determinants of fighting success in males and dynamics of dominance-subordinate relationships (Bronstein 1985; Chase 1986; Beacham 1988) . It is well established, however, that individuals differ in their ability to win fights, and that winners often have priority of access to mates and critical resources (Huck et al. 1986; Huntingford & Turner 1987; Archer 1988; Dewsbury 1990) .
Body size and aggression in males are important determinants of dominance and priority of access to females and resources (Archer 1988; Francis 1988) . Other determinants have been studied, and one of the most significant is agonistic experience (Ginsburg & Allee 1942; Francis 1983; Franck & Ribowski 1987 , 1989 Beacham 1988; Bakker et al. 1989; Otronen 1990; Beaugrand et al. 1991) .
In this study I show that body size and agonistic experience are determinants of dominance and potential mating success in male copperheads, Agkistrodon contortrix, a pitviper (Serpentes, Viperidae) of North America (Fitch 1960; Gloyd & Conant 1990) . Specifically, body size (larger versus smaller snout-vent length) and agonistic experience (winning versus losing fights) were studied as single factors or in tandem. Little is known of the determinants of fighting success and maintenance of dominance-subordinate relationships in male snakes (Gillingham et al. 1983; Carpenter 1984; Andren 1986; Gillingham 1987;  
